This study empirically investigates the presence of "crowding out" effects emerging from intra-developing country competition in export markets for manufactured goods. Export equations are estimated for a panel consisting of twenty two major developing country exporters of manufactures, after constructing trade-weighted price and quantity indices based on their exports to thirteen major high-income countries. The results, which are robust to various price and expenditure measures, suggest the presence of significant demand-side constraints on export growth, and that rapid Chinese export growth has had a noticeable impact in this regard. The estimated effects vary across time periods, SITC categories, and export destinations.
Introduction and Background
Recent decades have seen major changes in the structure of the global economy. These changes that are typically discussed under the broad rubric of globalization, liberalization, and economic reforms have many aspects. This paper focuses on two: (1) after decades of relatively internally-focused development policies, many developing countries have come to depend on more outward-oriented policies, relying to a much greater degree on external sources of demand and technological change, and (2) much of the increase in exports has occurred in manufactures.
Turning first to (1), that is the shift towards more outward-oriented policies, according to the World Bank's World Development Indicators, the export share of GDP increased from 16 percent in 1984 to 33 percent in 2004 for low-and middle-income countries. illustrates the rapid growth of SITC category 7 (machinery and transport equipment) exports from these countries.
While the relative importance of various factors in explaining the shift towards outwardorientation remains debatable, there is little doubt that the role of policy choices backed by professional economic advice has been significant. Trade-related advice typically derives from textbook models based on the small country case. An economically small country faces a perfectly elastic demand curve for its exports and acts as a price-taker in international markets.
In such a world, demand-side constraints do not play a significant role in determining export success. Models taking a more developmental approach, on the other hand, emphasize the different characteristics of manufactures as compared to primary commodities. Graduating into 1 The increased aggregate expenditures share of exports has partly been offset for many countries by the reduced share of domestic absorption (household consumption, gross capital formation, and government spending), and partly by the increased share of imported goods in domestic spending.
2 As explained below, we employ standard usage in defining manufactures as consisting of SITC categories 5, 6, 7, and 8, but excluding subcategory 68. See Section 3.2 for SITC category definitions. SITC rev. 2 was used unless otherwise stated.
3 See Section 3.2 for the list of the 22 countries in our sample and the basis for their inclusion. 4 Unless otherwise stated, all reported statistics from this point onwards are based on the author's calculations from the United Nation's Commodity Trade Statistics (COMTRADE) database.
producing manufactured products potentially enables countries to escape the declining terms of trade typically associated with primary commodities, in addition to facilitating technological progress and enhanced efficiency in production. Moreover, if the developing world evolves in a manner consistent with the "flying geese" paradigm, 5 then countries that successfully export their way to growth climb up successive rungs of the "technological ladder," creating room for countries further down the ladder, and indeed becoming a source of demand for their exports.
Countries thus scale the steps to industrial development in a more or less harmonious fashion, with the initially successful exporters "crowding in" the later followers.
Given these overlapping perspectives, it is not surprising that trade emerges as a win-win game, at least as long as we take countries as the unit of analysis.
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However, there are reasons to believe that key assumptions underlying both perspectives may be increasingly open to question. Firstly, while a typical developing country may be reasonably analyzed as a small country, a group of developing countries exporting similar products may not. Indeed, in the latter scenario, "immiserizing growth" along the lines formally worked out by Bhagwati (1958) becomes a distinct possibility. Secondly, to the extent that a number of developing countries focus on meeting demand emanating from high-income markets in a similar range of manufactures, the very nature of manufactured exports may be undergoing changes that enhance price-based competition, a phenomenon referred to by Kaplinsky (1993) as the "commoditization" of manufactures. Both reasons for skepticism are valid only to the extent that developing country exports are relatively close substitutes for each other. In other words, if too many countries try to fly simultaneously, tiers of the flying geese formation may become too clogged for their own good. Insofar as export-led growth in a world of close substitutes depends heavily on cost competitiveness, a congested formation creates incentives for short-run measures such as wage suppression, as opposed to long-run policies aimed at increasing productivity.
A third reason for caution derives from a somewhat different source. Classical models of 5 The flying geese concept probably originated with Akamatsu (1935) , who used it as a metaphor for the industrial catch-up of less advanced economies. In broad terms, this concept envisions a multi-tiered formation of economies in which a dominant economy (for example, Japan in East Asia) acts as the growth pilot, followed by other economies at various levels of development; the formation is the widest at the less advanced end of the developmental spectrum. As the less developed countries industrialize, they graduate into the more advanced tiers of the formation, while the smaller number of countries in the lead continue to move further ahead.
6 Changes in internal income distribution that create winners and losers is a separate matter, of course, and one that can in theory be addressed through national compensation schemes.
trade are typically based on the idea of "reciprocal demand." Exports from country A to country B provide the former with the purchasing power to import from the latter and results in mutual gains from (balanced) trade, the relative magnitude of gains being determined by the terms of trade.
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However, if developing countries mainly target high-income markets, then the idea of reciprocal demand becomes less applicable, and the potential "crowding out" effect of competitor exports may lead developing countries to pursue price-based competition. The resulting decline in terms of trade (or alternatively, increase in price competitiveness) may, in turn, lead to increased high-income country protectionism in various forms such as quotas, antidumping legislation, and pressure to re-align exchange rates.
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To the extent that developing countries hitch their growth to high-income country demand, this also places further demandside constraints on countries pursuing the export-led growth paradigm.
Economists working from a Kaldorian and/or Post Keynesian perspective have emphasized the special role of exports in driving output growth.
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This literature can broadly be divided into two strands: one emphasizes the crucial role of exports in relaxing the balance of payments constraint on aggregate demand and output growth, while the other emphasizes aspects of specialization, increasing returns, technological progress, cumulative causation and "Verdoorn's Law" that make the export sector special in that these create virtuous linkages between exports, productivity, and output growth.
developing countries attempting to sell internationally-substitutable products in high-income countries. The latter can be econometrically explored either directly through estimating the degree of substitution between developing country exports, or through testing for the presence of a quantitative crowding out effect. We pursue the latter approach in this study. In doing so, we seek to contribute to existing literature in several ways. Unlike some previous studies, we control for common income and relative price shocks. We base our study on a large sample of developing countries which mainly export manufactures. We focus entirely on manufactures, for which expenditure elasticity of demand is typically considered to be higher, thus stacking the decks against finding crowding out effects. We develop carefully designed expenditure and real exchange rate indices for each country to account for the relative importance of trading partners and changes in trade patterns over time. A dynamic panel data approach is pursued to take into account lagged effects while addressing potential endogeneity issues. Finally, we explore differences in behavior between the two decades covered by our sample period, between manufactured products at different levels of disaggregation, and between destination countries.
The rest of this paper is organized as follows. Section 2 presents a brief review of existing literature. Sections 3 and 4 discuss the empirical approach, the estimation methodology, and the results obtained. Section 5 then summarizes the conclusions.
Literature Review
The empirical studies most relevant to this paper can broadly be classified into three categories,
(1) general equilibrium simulation studies, (2) studies of price-based competition, and (3) studies of quantitative crowding out effects. We briefly discuss the first two categories before moving to the third one, which is the most relevant to our study.
The ongoing Doha Round of trade negotiations and the entry of China into the World Trade Organization (WTO) have drawn some much-needed attention to the repercussions of intradeveloping country competition. For example, Walmsley and Hertel (2000) explored the effects of China's accession to the WTO over the period 1995-2020 using the dynamic GTAP (Global Trade Analysis Project) model applied to 19 regions and 22 commodities. Most relevant to our study is the result derived from simulations that while the world as a whole would benefit, China's competitors in the labor-intensive apparel industry would experience significant losses in real income, partly due to declining terms of trade resulting from competitive pressures.
General equilibrium simulations, while useful for carrying out policy experiments, suffer from some serious limitations. Firstly, these impose restrictions on the data that may abstract away some of the most interesting aspects of the questions at hand.
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Secondly, such studies assume the values of the parameters involved, unlike empirical studies where these are actually estimated. Thus, the results follow from the calibration of the parameters.
A few studies of the degree of substitutability between developing country products have appeared in recent years. Faini et al. (1992) , Muscatelli et al. (1994) , and Razmi and Blecker (2008) estimated export demand equations for several developing countries. The estimates tended to undermine the assumption implicit in many pro export-led growth arguments that developing country manufactures tend to face large relative price elasticities of export demand, and that, therefore, supply-side factors play the dominant role in determining export success.
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Moreover, the estimates showed that, for most of the countries in the sample, competition with other developing country exporters was a more important consideration than that with high-income country exporters.
13 Razmi and Blecker (2008) further found that intra-developing country competition is significant only among countries exporting mainly low-technology products, while countries that export more high-technology products (mainly the more technologically advanced East and Southeast Asian countries) compete more with high-income country producers and also face higher income (expenditure) elasticities of demand for their exports.
The general implication emerging from these studies is that if developing countries as a group embark on an export-oriented development strategy, the welfare gains are likely to be less than those estimated by studies which ignore intra-developing country competition.
While estimates of the extent of substitutability between developing country manufactured exports provide very useful information regarding the nature of international price competition, an alternative approach is to explore possible quantitative crowding out effects on individual 11 For example, the GTAP model assumes full (or constant) utilization of resources and balanced trade (or constant trade imbalances).
12 See Balassa (1988) , for instance. 13 As inferred from the higher price elasticities of individual countries with respect to other developing countries as a bloc than those with respect to the industrial countries as a bloc.
countries of changes in competitor export volumes. In the absence of demand-side constraints, a change in competitor exports would have little effect on individual country exports. However, if external demand grows at a pace that is insufficient to accommodate increases in developing countries' export supply, we would expect to see crowding out effects of competitors' export growth. While the crowding out angle, unlike the degree of substitution one, does not directly test underlying structural mechanisms, it does have the advantage that, insofar as disaggregated export prices for individual SITC categories are not available, testing for competitive displacement at disaggregated levels becomes feasible. We next turn to the limited number of studies that have explored quantitative crowding out effects. Eichengreen et al. (2004) estimated the impact of Chinese export growth on other developing countries using a gravity model to estimate coefficients for the period 1990-2002. The study found that while Chinese exports of consumer goods crowd out exports from other Asian countries, those of capital goods do not. The implication is that Chinese export growth is likely to have negative consequences for less technologically advanced consumer goods-exporting Asian countries, but positive consequences for exporters of more sophisticated capital goods, who benefit from the high Chinese income elasticity of import demand for such products. While Eichengreen et al. (2004) is an important study, it limits its scope to analyzing China's export growth and the possible crowding out of Asian country exports by China. Moreover, the sample leaves out the early and mid-eighties, which span crucial years in the transformation of many countries into more outward-oriented economies. Fernald et al. (2003) explored crowding out effects using data for the four Asian newly industrialized economies (NIEs) and four other emerging Asian economies (ASEAN-4) by adding China's real export growth as a regressor to an export equation that included trading partner income growth and real exchange rates as the other regressors. The study found that for the period 1981-2001 Chinese exports played a (statistically insignificant) complementary role to NIE plus ASEAN-4 exports, and that a major shifting of trade patterns has occurred consistent with a flying geese pattern in which China and the ASEAN-4 moved into the product space vacated by the NIEs. However, the non-econometric analysis of industry-wise disaggregated data did suggest some crowding out. While this study is a useful attempt at studying intra-developing country competition, it suffers from some limitations. Firstly, it only tested for displacement of NIE and ASEAN-4 exports by Chinese exports. While China's global presence has increased manifold in recent decades, other developing countries remain important. Moreover, China may be a more important competitor for some countries than for others. Secondly, the study estimated equations for aggregate exports only. Thirdly, the data included primary commodities and agricultural products, which may face a different kind of international environment than manufactures. Fourthly, by using fixed effects techniques, the methodology pursued did not take into account possible correlations between the regressors and the error terms, raising concerns that the estimates may be inconsistent. Fifthly, by using trading partner income growth, the study largely ignored the fact that imports into high-income countries grew much faster than their output. This would tend to overestimate the income elasticity of demand for developing country products, while underestimating any crowding out effects. Finally, in order to explain the observation that the NIE share of high-income markets has declined at the same time as their share of the Chinese market has increased, the authors hypothesized that both changes resulted partly from the movement of NIE producers into China, which then imports inputs from the NIEs while exporting final products to high-income markets. While this may explain shifts in the nature of NIE exports, it can hardly explain the more general case of other developing countries whose firms often do not have the capacity to migrate to other countries. Palley (2003) analyzed the presence of crowding out effects in US imports from several countries. The study used growth rates of merchandise imports from various individual countries as the dependent variable while using growth rates of US merchandise imports and exports from various competing countries as regressors. A negative sign on the latter variable was interpreted as evidence of competitive crowding out of exports. The study found that over the period 1978-1999 exports from the NIEs were subject to crowding out from China, while Japanese exports were crowded out by Mexico. However, the study was limited to US imports. Moreover, the study ignored relative price effects which may be particularly important in the case of low-tech, labor-intensive manufactures. Furthermore, the study included merchandise in general, thus not limiting the data to manufactures. The data were analyzed at an aggregated level only.
Finally, the use of several variables to capture exports from individual competitors (one regres-sor per competing country or region) is likely to have led to serious collinearity problems since many of these countries experienced similar growth trends over the period.
3 Empirical Model, Methodology, and Data
This section develops the conceptual basis for our analysis before describing the data and the empirical methodology pursued.
A Brief Analytical Note
The main goal of our study is to investigate the presence of quantitative crowding out effects in high-income markets for developing country manufactures. In order to explore such effects we introduce to standard trade equations of the "imperfect substitutes" form, a term to capture competitor export volume for each country. A simple analytical framework will help illustrate the conceptual basis for this addition and our interpretation of the results. Consider Figure   2 which plots the high-income country community indifference curves in the x 
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The degrees of substitutability are reflected in the shape of the community indifference curves, as shown in Figures 2(a) and 2(b). While the former illustrates the high substitutability case, the latter reflects the low substitutability one. Since we are considering mostly (economically) small developing countries -which as a group act as a large country -our exposition assumes the exogeneity of relative prices for each individual country.
Turning to the underlying export demand function, a general utility function of the form
income country expenditures on imports, while P j and P com denote own country and competitor export prices, respectively, yields the well-known cross-price Slutsky equation:
where ε x,Pcom and ε c x,P com demand for developing country j's exports relative to its competitors' exports, respectively, ε x,m is the income (expenditure) elasticity of demand for developing country j's exports, and θ 1 denotes the share of competitor exports in total imports from developing countries. The sign of ε c x,Pcom is expected to be positive if country j's exports are gross-substitutes for other developing countries' exports, and negative if these are gross complements. The sign of ε x,m is expected to be positive unless the country exports inferior goods.
Turning to the graphical illustration, suppose A is the initial point of consumption. Suppose also that competitor countries increase their supply of exports, which leads to a decline in their export price. Following standard microeconomic theory, a decline in the relative export price of the competitor developing countries (rpx l com ), which is depicted by the flatter dash line, leads to: (a) an income effect, captured by the term θ 1 ε x,m in equation (1), and shown by the movement from A to C, which translates into greater purchasing power for high-income country consumers, and thus greater potential spending on both developing country j's and its competitors' products, and (b) a substitution effect, captured by the term ε c x,Pcom in equation (1), and shown by the movement from A to B, that leads to substitution of competitor products for country j's products. If the substitution effect dominates, high-income country consumers end up consuming less of country j's exports, and more of its competitors' exports. If, on the other hand, substitution effects are sufficiently weak, both country j and its competitors would see their exports rise, with the former in a sense crowding in the latter's exports. These two cases are illustrated by Figures 2(a) and 2(b), respectively. Finally, an exogenous increase in high-income country expenditures will, ceteris paribus, shift the budget constraint schedule outwards, increase imports from both country j and its competitors at a given relative price, and thus universally relax demand side constraints on developing country export growth. (1) annual exports of manufactures were greater than one billion dollars, (2) the proportion of manufactures in total exports was greater than 50 percent, (3) annual per capita GDP was less than 6,000 in constant 2000 US dollars, and (4) data were available for most of the sample period.
Sample and Data
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All exports of manufactures falling under SITC categories 5-8 (excluding category 68) were included.
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Given that export price data for most developing countries are available only for aggregate exports, condition (2) reflects our desire to only include countries for which changes in aggregate export prices are likely to be predominantly affected by changes in prices of manufactured exports. The average proportion of manufactured products in total exports from the developing countries in our sample was almost 85 percent in 2004. Countries that met the first three criteria but had to be excluded due to unavailability of data for most of the sample period include Belarus, Bulgaria, Cambodia, Croatia, the Czech Republic, Estonia, Latvia, Lebanon, Lithuania, Romania, Slovakia, and Macedonia. Most of these were COMECON (Council for Mutual Economic Assistance) members during part of our sample period. Using PPP-based criteria would lead to a somewhat different sample. For example, using a threshold per capita GDP value of 10,000 constant PPP-adjusted 2000 US dollars would exclude Hungary, Poland, and (marginally) Mauritius. Given the emergence of these countries as major exporters of manufactures, it appears desirable to include these countries in our sample.
17 The latter category, which includes non-ferrous metals, is often excluded from the category of manufactured products in empirical studies. See Sarkar and Singer (1993) for a discussion.
18 Notice that by restricting the sample to countries that had a relatively large share of manufactured exports, these criteria leave open the possibility that some countries which couldn't successfully compete, and were thus "crowded out," from international markets are not part of our sample. This leads us to believe that our estimates of crowding out effects may be biased downwards. However, for the reasons stated above, it seems reasonable to include only countries whose relative prices mainly reflect manufactured products.
articles) also appears to have grown as a major category for some countries, reflecting mainly a shift from the relatively more capital-intensive textile sector to the clothing and apparel sectors.
SITC 5 (chemicals and related products) continues to be a minor category for most countries.
Empirical Methodology and Time Series Properties
The most direct way to explore crowding out effects would be to look at correlations between individual country export volumes and those of its competitors. However, this approach does not control for shocks that raise exports from both the country under consideration and its competitors. For example, and as discussed in Section 3.1, a country's exports could rise due to a general increase in high-income country expenditures, even though nothing else has changed.
Similarly, a country's exports could rise due to a real depreciation relative to high-income countries, without any change in its real exchange rate relative to other developing competitors.
Since our focus is on crowding out effects due to intra-developing country competition, not controlling for these factors will tend to bias our estimates downwards. Following Fernald et al. (2003) , therefore, our specification consists of an export equation of the imperfect substitutes form, with an added regressor that captures the effect of changes in competitors' exports.
Unlike Fernald et al. (2003) , however, we use a real effective exchange rate index specifically constructed to reflect relative prices between each developing country and the bloc of highincome countries only. This is done for two reasons: (1) several studies have shown that the elasticity of substitution between developing country products is different from that between high-income country and developing country products, 19 and (2) the crowding out hypothesis implicitly assumes that developing country products are to a significant degree substitutes for each other. Including a separate real effective exchange rate index relative to other developing countries will therefore introduce redundancy, with two variables capturing the same effect.
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Our empirical specification for country j's exports (x I j ) can be expressed as:
where rpx I j denotes developing country j's real (effective) exchange rate relative to high-income countries, m I represents high-income country real import expenditure, and f i denotes the relevant partial derivatives. A priori, we would expect an increase in high-income country expenditures or a real devaluation to boost exports. The sign of f 3 , however, is ambiguous. If manufactured exports from developing countries are relatively close substitutes for each other, we would expect to see crowding out appear in the form of a negative coefficient.
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However, if developing country manufactures do not significantly compete with each other, we would expect to see either a null coefficient, or in the presence of strong income effects and/or complementarity, even a positive coefficient (see Section 3.1). Thus, our main test turns on the sign of f 3 , which we henceforth refer to as the crowding out or displacement coefficient.
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Panel unit root tests indicated that all the variables used in our analysis are integrated of order one, i.e., I(1).
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Previous empirical studies have found that export demand patterns exhibit persistence due to J-curve effects and different elasticities in the short-run versus the long-run. We, therefore, use an autoregressive distributed lag, ARDL(1,1) specification to capture lagged effects. However, the estimates are likely to be biased and inconsistent in the presence of a lagged dependent variable term on the right hand side. This is because this term is likely to be correlated with the unobserved heterogeneity component of the contemporaneous error term, raising potential endogeneity issues. We, therefore, use the augmented system Generalized Method of Moments (GMM) approach developed by Arellano and Bover (1995) .
This dynamic panel data approach uses orthogonal deviations to sweep out the individual country-specific intercepts. Our empirical specification can be expressed as:
21 Note that this crowding out effect would capture both price-and quality-based competition. 22 A qualification is in order here. At the broadest level, real exchange rate movements can be decomposed into two components: (1) nominal exchange rate movements, and (2) relative price movements. To the extent that a developing country's nominal exchange rate movements are largely identical relative to other countries irrespective of whether the latter are high-income or developing countries, component (1) would, therefore, capture changes in competitiveness relative to both groups of countries. Put differently, since, given the competitive nature of international markets, a nominal depreciation is relative to all currencies, and not just one set of currencies, it is likely that β 2 does not purely reflect changes in price competitiveness relative to high-income countries only, and that it picks up some of the effects that β 3 is supposed to capture. This has two implications. Firstly, the crowding out coefficient is likely to be under-estimated, and secondly, insofar as developing country products are closer substitutes for other developing country products, the elasticity of substitution with respect to high-income country products is likely to be over-estimated. 23 We carried out several unit root tests including the Levin, Lin and Chu test, the Breitung test, the Im, Pesaran and Shin test, the ADF-Fisher test, the PP-Fisher test, and the Hadri test. While the first five tests have the presence of a unit root as the null hypothesis, the latter is based on the null hypothesis of stationarity. The results, although not reported here, are included in an unpublished appendix, which is available on request.
The second and further lags of real exports and the first and second lags of all other variables were used as the instruments. Period Seemingly Unrelated Regressions (SUR) weights were used to correct for period heteroscedasticity and general correlation of observations within cross-sections. White cross-section standard errors were used to allow for contemporaneous correlation between the cross-sectional residuals. The Sargan test for overidentifying restrictions was utilized to validate the appropriateness of the instruments used. 
Construction of Quantitative and Price Indices
The construction of aggregated indices in the presence of multiple countries raises several issues.
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This section briefly explains our construction of each index.
x I j,t : This index consists, for a given time period t, of the total value of exports from developing country j to the 13 high-income countries (i = 1, 2, . . . , 13) in our sample deflated by country j's export price. Or,
Total expenditures by all 13 high-income countries on manufactured imports deflated by a weighted import price index. The inclusion of imports from the entire world is meant to ensure the exogeneity of this regressor.
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In other words, an increase in exports of manufactures from Bangladesh is not likely to noticeably affect total US imports of manufactures from the entire world. The weights used represent the share of each high-income country in total imports of all such countries. The idea is to control for any increase in exports from developing country j that occurs simply due to increased high-income country spending on imports (due to cyclical upswings, greater openness, rise in income, or other reasons).
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Mathematically,
24 The null hypothesis being tested with the Sargan test is that the instrumental variables are uncorrelated with the errors. The test statistic has a χ 2 (k − p) distribution, where k is the number of estimated coefficients and p is the instrument rank.
25 See, for example, Maciejewski (1983) for a detailed discussion. 26 Using all imports from the entire world does not significantly affect the results. See Section 4.6. 27 One could construct this index using a weighted average of individual high-income country GDPs instead of expenditures on imports. However, such a measure would include expenditures on both tradables and nontradables. Moreover, since high-income country imports grew much faster than high-income country GDPs
where P M,i t denotes the import price of high-income country i. rpx I j,t : The ratio of a weighted index of high-income country producer price indices (PPIs) to developing country j's own export price. The idea is to capture the competitiveness of country j's exporters relative to high-income country producers. The weights capture the importance of each high-income country for each developing country. For example, while the European Union (EU) is a more important market than the US for Tunisia, the reverse is true for Mexico.
The EU should therefore, be assigned a greater weight while calculating the competitiveness of Tunisian exports, while the US should be assigned a greater weight for Mexico. This variable controls for any change in country j's exports due to relative price changes with respect to high-income countries that is independent of any crowding out effects. Mathematically,
Notice the implicit assumption that developing country exporters compete mainly with high-income country domestic producers, and not high-income country exporters. As explained earlier, this is plausible since developing countries compete mainly with the domestic sector in high-income countries rather than with their exports (which are much more heavily dominated by intra-industry trade in research-intensive high-tech products). As a robustness test, however, we also carry out tests using high-income country export prices instead.
x I com,t : This is the variable most directly of interest. It is constructed for each developing country j by deflating the sum of all manufactured exports from all non-j developing countries to all high-income countries by a weighted export price index aggregated over all competing developing countries. The weight for each competitor (l = 1, 2, . . . L, l = j) represents its importance in the group of all competitors, as measured by its share of exports. Mathematically,
(partly due to lower trade barriers), using the latter would tend to underestimate expenditure coefficients.
Econometric Results
This section discusses the estimates derived for different samples and time periods, starting with the full sample of 22 developing countries and then narrowing the sample to investigate the existence of a "China effect," an "East Asia effect," and a "Central Europe effect" (see below for definitions). The panels include data at different levels of aggregation. The "ALL" panels include exports of all manufactured products. We also estimated equations for one-digit level SITC categories. Export values for the relevant SITC category products only were used for developing both individual country and competitor real export indices.
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Furthermore, we selected a few major SITC categories at the two-digit level of disaggregation. These categories, which include SITC 65 (textile yarn, fabrics, made-up articles, and related products), 75 (office machines and automatic data-processing machines), 77 (electrical machinery, apparatus and appliances, and electrical parts thereof), 84 (articles of apparel and clothing accessories), and 85 (footwear), were selected for their importance. Almost half of all manufactured exports from our sample countries fell under these five sub-categories over the period 1984-2004. In the interest of brevity, we will focus our discussion on the long-run estimates, which are presented in Tables 2-4 .
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Note that the term "statistically significant" will refer to the 10 percent level unless otherwise stated. Note also that since all variables are specified in natural logs, their coefficients represent elasticities. Finally, note that we use the term "crowding out" effect or coefficient when referring to the results based on aggregated data, and the term "displacement" effect or coefficient when discussing results at the one-or two-digit level of disaggregation. The logic underlying this distinction is that while it makes sense to use the term crowding out when referring to all manufactures, the interpretation of the coefficient is less straightforward when referring to disaggregated data since, for example, a negative sign may partly result from a country's graduation into a different SITC category.
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28 In other words, SITC estimates are based on data for the same countries as in the corresponding ALL panels with the difference that the former are based on the relevant SITC categories only.
29 The short-run estimates are incorporated in the unpublished appendix. The long-run coefficients, α i were derived from the point estimates using the expression: α i = β i /(1−γ 1 ), where β i are the estimated coefficients for the level and lags of the relevant variable and γ 1 is the estimated coefficient of the lagged dependent variable.
30 For example, as noted earlier, several countries such as Korea, Taiwan, and Hungary saw their largest export category change from SITC 6 or 8 to SITC 7. Such a structural shift may at least partly reflect technological advancement rather than crowding out. Table 2 presents the "baseline" estimates for panels that include data for the entire sample period and for the sub-periods 1984-1994 and 1994-2004 . 
Estimates Based on the Full Sample of Countries
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The real exchange rate elasticities are generally higher at the two-digit level of disaggregation, which is in line with our expectations from economic theory.
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Moreover, the short-run elasticities are consistently smaller in magnitude than the long-run ones, which again is in line with our expectations based on theory.
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The Sargan test statistics validate the appropriateness of the instruments used.
At the highest level of aggregation, the expenditure elasticity is 2.38, while the real exchange rate elasticity is 1.77. Turning to the estimates for SITC categories disaggregated at the onedigit level, SITC 7 yields the highest long-run expenditure elasticity estimates, while when disaggregated at the two-digit level, SITC 75 yields the largest elasticity.
The estimates indicate a crowding out effect that is statistically significant for the ALL category. The estimated coefficient indicates that a one percent increase in competitor exports leads, on average, to a 0.7 percent decline in the average country's export volume.
34
The coefficients for all the categories at varying levels of disaggregation (except for SITC 5) indicate statistically significant displacement, with the magnitude of displacement being greatest for category 6 at the one-digit level and for category 85 at the two-digit level.
Next, in order to explore changes in behavior over time, we divided our sample into two periods, 1984-1994 and 1994-2004 . We now turn to the estimates derived for the sub-periods.
Sample period 1984-1994:
The expenditure and real exchange rate coefficients have the 31 The expenditure coefficients for the former two are negative while that for the latter is not statistically significant at the 10 percent level. 32 Since the higher the level of disaggregation, the higher the expected degree of substitutability between the products in a category.
33 Since J-curve effects due to contractual obligations, production and supply bottlenecks, imperfect information, partial exchange rate pass-through, etc., imply that it often takes time for the full impact of expenditure and price changes to come into play.
34 While interpreting these numbers, it is important to keep in mind the relative magnitudes. For example, since the 22 countries in our sample exported 890 billion dollars worth of manufactured goods in 2004, a one percent increase in competitor exports during that year would translate into an increase of approximately 8.6 billion dollars in competitor exports for the average developing country. The resulting 0.7 percent decline in the average developing country's exports, on the other hand, translates into 286 million dollars only. expected signs and are statistically significant with a few exceptions, although some of the expenditure elasticities are implausibly high. The estimated crowding out coefficient is negative but not significant. The displacement coefficients too are negative with the exception of SITC 5, although except for SITC 7, these are statistically significant at the two-digit level only.
Sample period 1994-2004: Again, the expenditure and real exchange rate coefficients have the expected signs with the exception of SITC 5 and 85 panels. The crowding out coefficient has a magnitude of -1.67, and unlike the estimate for the first half of our period, is statistically significant, suggesting that the intensity of crowding out has grown over time. Except for SITC 5 and 77, the displacement coefficients are consistently negative, although these are not statistically significant for SITC 7, 8, and 75. Thus, while the estimated displacement coefficients for the first half of our sample period are statistically significant for SITC 7 and its subcategories, these become insignificant once we shift to the second half.
Estimates for the Full Sample Minus China
China's emergence as a major exporter of manufactured products has been one of the most important recent developments. Over our sample period, the proportion of total manufactured exports from our 22 developing countries that originated from China increased from about 4.9 percent to 31 percent. In order to explore a possible China effect, we re-estimated our coefficients after excluding China from the sample. of China has had an important impact on other countries at the aggregate level. Moreover, the China effect for the disaggregated panels is most readily obvious for SITC category 7 and its sub-categories, for which the displacement coefficients are significant in the baseline estimates.
35 Note that we removed China both as an exporter and as a competitor to other countries.
Estimates for the Full Sample Minus China, Korea, and Taiwan
Korea and Taiwan are the two East Asian "tigers" in our sample. In order to investigate a broader East Asia effect, therefore, we derived a new set of estimates after excluding these countries in addition to China (the EA-3). Over our sample period, the proportion of manufactured exports from our 22 developing countries that originated from these three countries changed from 56.7 percent to 49.3 percent. Table 3 presents the estimates. Several of the expenditure elasticity estimates now yield negative signs. Not surprisingly, the change in coefficients from the baseline regression is even more dramatic than when only China was excluded. The crowding out coefficient is positive and insignificant. The displacement coefficients are also positive, although statistically significant, suggesting the absence of displacement effects.
Estimates for the Full Sample Minus Hungary and Poland
Hungary and Poland (the CE-2) entered the global trading system in a major way in the middle of our sample period. Over this period, the proportion of manufactured exports from our 22 developing countries that originated from these two countries almost quadrupled from 2.4 percent to 8.7 percent. In order to explore a possible Central Europe effect, we derived a set of estimates after excluding these countries from the sample. Table 3 presents the results. The expenditure and real exchange rate elasticities have the expected signs except for SITC 5 and SITC 8. The crowding out coefficient is negative, although slightly lower in absolute magnitude than in the baseline case. With the exception of SITC 5, the displacement coefficients are consistently negative, although statistically insignificant for SITC 8 and SITC 77.
In sum, the crowding out coefficients do indicate the presence of a noticeable EA-3 effect and a China effect, but not a CE-2 effect.
Estimates for Individual High-Income Destinations/Regions
Finally, in order to explore possible differences in crowding out pressures across destination markets, we created separate indices for the US, EU, and Japan. Table 4 presents the estimates 36 Notice that this means that for the US, for example, equations (4)- (7) change to:
, and
based on this destination-wise disaggregation for the full panel of countries as well as for panels that exclude China, China and the two East Asian tigers, and the two Central European countries, respectively. Furthermore, estimates are also presented for the sub-periods. Turning first to the estimates for the entire sample period, the expenditure and relative price coefficients are generally of the expected sign and statistically significant. For the panel including all countries, the expenditure elasticity is highest for the US, which is in line with previous estimates of US expenditure elasticities relative to other high-income countries.
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Most importantly, however, crowding out effects seem to be present in the US market only. The coefficients for the EU and Japan are either positive and/or statistically insignificant. Moreover, we do find a China effect and an EA-3 effect in the US market, although again, we are unable to detect a CE-2 effect. The sub-periods suggest a similar pattern, with significant crowding out effects only appearing in the latter half and only for the US. Moreover, the China and EA-3 effects too occur only in the latter sub-period.
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These results are interesting since the US remains the primary destination for many developing countries, importing, on average, nearly half of the manufactures exported to the high-income countries in our sample over the period 1984-2004.
Robustness Tests
As a test of the sensitivity of our results to the assumption that developing countries compete mainly with high-income country domestic producers and not high-income country exporters, we re-created the real exchange rate indices using high-income country manufacturing export prices (instead of PPIs).
39
The results were qualitatively similar, albeit stronger in that the crowding out coefficients were statistically significant across the board, even when China and/or the East Asian tigers were excluded. Put differently, we detect much weaker China and EA-3 effects.
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Moreover, as was the case when we used high-income country PPIs, the crowding out coefficient was significant only for the second half of our sample period.
As a further robustness test, we estimated the crowding out coefficients using total real high-37 See Houthakker and Magee (1969) for pioneering findings on this issue. 38 Although surprisingly the crowding out coefficient does turn negative and significant for the earlier subperiod once we exclude China from the sample. 39 The results of the robustness tests have been included in the unpublished appendix. 40 The crowding out coefficients were smaller in absolute magnitude when we excluded China, and even smaller when we excluded China, Korea (Rep.), and Taiwan, but remained negative and statistically significant.
income country imports of all products from the entire world for the expenditures variable.
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The results remained qualitatively the same, the only major difference being that the crowding out coefficient was significant for both sub-periods, not just for the second half of the sample.
Discussion of Results and Concluding Remarks
A number of developing countries have geared their developmental policies towards pursuing export-led growth in recent years. The implicit theoretical assumption underlying this strategy generally has been that developing country exporters do not face significant external demandside constraints, at least as far as manufactures are concerned. Our study should be seen as an attempt to explore the validity of this assumption, using a relatively comprehensive dataset consisting of almost all major low-and middle-income exporters of manufactures.
In order to investigate our central question, we developed several weighted indices to better capture the relevant expenditure-and price-based relationships in addition to an individual developing country weighted index of the volume of competitor exports. We then estimated crowding out (at the aggregate level) and displacement effects (at more disaggregated levels) of competitor exports for the period 1984-2004 using the system GMM dynamic panel data approach. Unlike the few previous econometric studies that explore this question, we estimated effects both at the aggregated and disaggregated levels, the disaggregation being at the one and two-digit SITC levels. Our estimates suggest some interesting findings. Most importantly:
• We find evidence of crowding out at the aggregated level for the sample including all countries. However, splitting our sample period into two halves revealed that the crowding out coefficient was statistically significant for the period 1994-2004 only.
• Our results suggest the presence of a China effect in the sense that the crowding out coefficient becomes statistically insignificant once the effects of Chinese export competition are excluded from our sample. Since China emerged as a major presence on global markets in the early and mid-nineties, this is consistent with the finding that the crowding out effect turns significant only in the second half of our sample period.
41 Instead of high-income country imports of manufactures from the entire world.
• We also detect an East Asia (EA-3) effect. However, we could not detect a Central Europe (CE-2) effect.
• At the SITC category-wise disaggregated levels, the displacement coefficient was negative almost across the board for the panels including all countries. However, this could partly be a structural shift phenomenon rather than a crowding out one.
• China seems to have exerted the most influence in SITC 7, where displacement effects become insignificant, both at the one-and two-digit levels, once China is excluded.
• Dividing the high-income markets for the developing countries in our sample into three blocs -the US, EU, and Japan -revealed that crowding out effects appear to be significant only in the US market, which is also the largest one. Moreover, crowding out appears to be limited to the second half of our sample period, as are the China and EA-3 effects.
• External demand, in the form of high-income country expenditures, remains an important determinant of developing country manufactured export growth.
Our estimates suggest that while displacement effects may have been stronger in SITC categories 6, 8, and associated sub-categories, these also appear in SITC category 7, which includes some of the products that, due to their relatively high-tech nature, have traditionally been considered to be relatively immune to cut-throat competition. This may be explained by two factors. Firstly, the term "high-tech" may be misleading since much of the production falling under these categories consists of labor-intensive assembly operations requiring relatively few skills and exhibiting relatively low barriers to entry.
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Secondly, and on a related note, a number of developing countries have established a presence in the sectors classified under SITC 7, owing in no small measure to the vertical fragmentation of global production processes.
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Combining these two observations suggests that some of the SITC categories traditionally seen as relatively high-tech may not be immune to what Kaplinsky (1993) has called the commoditization of manufactures, 44 in the sense that exporters of these products are subject to the kinds of competitive pressures that primary commodity exporters have typically faced. The implications are a cause for concern. A significant proportion of the increase in developing country 42 See Lall (1998) and Lall (2000) for an insightful discussion. 43 Notice that SITC 7 is also the category where the growth of global production networks and vertical intraindustry trade was the most rapid during this period. See, for example, Lall et al. (2004) . exports may have come at the expense of other developing countries, especially in the latter part of our sample period. More generally, in a world where a number of developing countries simultaneously pursue export-led growth directed at similar markets, success for some is likely to mean frustration for others. Moreover, this problem is likely to get worse as more developing countries enter the fray, and as the current account deficits run by the largest global importer (the US) begin to shrink (or at least grow less rapidly).
Finally, the results presented here should be treated with caution. Firstly, our sample does not include exports of services or processed food products. The latter, although not traditionally defined as manufactures, are a growing segment of exports for some developing countries. To the extent that these agreements dampened competition in the textiles and clothing sectors, our crowding out and relevant displacement coefficients are likely to be underestimates. Our study also suffers from another major limitation that we plan to address in future work; we ignore developing country exports to other developing countries.
Although high-income markets remain the main source of demand for developing country manufactures, one could argue that the growth of developing country export "poles," especially within East and Southeast Asia where a number of middle and upper middle-countries now export intermediate inputs and capital goods to China, may relieve some of the pressure resulting from crowding out effects in high-income markets.
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We also plan to more specifically tackle supply-side issues such as factor endowments, productivity, wages, and capacity utilization.
The lack of data on these factors hinders such work for most developing countries. As data constraints become less binding in the future, we hope to provide more comprehensive analysis of important (existing and potential) constraints on manufacturing-based export-led growth.
45 See, for example, Athukorala (1998) . Perhaps one reason empirical studies do not categorize these products as manufactures is that they are dispersed across SITC categories 0, 1, and 4. However, note that the share of all food items (SITC categories 1, 1, 22, and 4) in total exports from our sample developing countries actually declined from over 12 percent of total exports to just under 7 percent between 1990 and 2000.
46 However, to the extent that China has emerged as a major importer of primary commodities from lowincome developing countries, such relief may ironically be small comfort for the countries that have specialized mainly in labor-intensive consumer products. All variables in natural logs. p-values in parentheses. The Sargan test was used to verify the validity of the instruments. EU-10 includes Austria, Belgium, France, Germany, Italy, the Netherlands, Spain, Sweden, and Switzerland, and UK. EA-3 includes China, Korea (Rep.), and Taiwan. CE-2 includes Hungary and Poland. 
